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Abstract

Background Alcohol screening and brief intervention (SBI) is an evidence-based intervention recommended
by the World Health Organization. This study applied the Consolidated Framework for Implementation Research (CFIR)
to understand facilitators and barriers of SBI implementation in primary care settings in Hong Kong, China.

Methods This was a sequential mixed-method study. In-depth interviews of 21 physicians and 20 nurses work-
ing in the primary care settings from the public and private sectors were first conducted to identify CFIR constructs
that were relevant to SBI implementation in the Chinese context and potential factors not covered by the CFIR.

A questionnaire was then developed based on the qualitative findings to investigate factors associated with SBI
implementation among 282 physicians and 295 nurses.

Results The in-depth interviews identified 22 CFIR constructs that were facilitators or barriers of SBI implementation
in Hong Kong. In addition, the stigmatization of alcohol dependence was a barrier and the belief that it was important
for people to control the amount of alcohol intake in any situation was mentioned as a facilitator to implement SBI. In
the survey, 22% of the participants implemented SBI in the past year. Factors associated with the SBI implementation
echoed most of the qualitative findings. Among physicians and nurses in both sectors, they were more likely to imple-
ment SBI when perceiving stronger evidence supporting SBI, better knowledge and self-efficacy to implement SBI,
more available resources, and clearer planning for SBI implementation in the clinics but less likely to do so when per-
ceiving SBl implementation to be complicated and of higher cost, and drinking approved by the Chinese culture.
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Participants were more likely to implement SBI when perceiving SBI fit better with the existing practice and better
leadership engagement in the public sector, but not in the private sector. Perceiving a stronger need and greater
importance to implement SBI were associated with higher likelihood of SBI implementation among physicians,
but not among nurses. Perceiving better organizational culture supporting SBI was positively associated with SBI

implementation among nurses, but not among physicians.

Conclusions There was a significant gap between SBI evidence and its implementation. Some strategies to improve
SBlimplementation may be different between physicians and nurses and between those in the public and private
sectors. The CFIR is a useful framework for understanding facilitators and barriers of SBl implementation in primary

care settings.

Keywords Alcohol screening and brief intervention, Facilitators and barriers, Primary care settings, Consolidated
Framework for Implementation Research, China, Mixed-method study
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This was the first original study investigating the imple-
mentation of alcohol screening and brief intervention
and its facilitators and barriers in the Chinese context.
This was the first original study applying the Con-
solidated Framework for Implementation Research to
understand SBI implementation in primary care set-
tings.

By integrating qualitative and quantitative methods
and data, this study gained both breadth and depth of
understanding of SBI implementation in the Chinese
context.

Some facilitators and barriers of SBI implementation
were different between physicians and nurses, and
between healthcare providers in the public and private
sectors.

0

0
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Introduction

Worldwide, alcohol consumption is a leading cause of
premature death and disability [1, 2]. A recent report
showed that 9.3% of Chinese adults were heavy drink-
ers [3]. In Hong Kong, China, the study site, 70.5% of the
people aged 18-64 years drank alcohol in the past year
[4]. Among these drinkers, the prevalence of problematic
alcohol consumption and binge drinking assessed with
the Alcohol Use Disorders Identification Test (AUDIT)
was 5% and 25%, respectively, in the last year [4]. There-
fore, prevention and reduction of alcohol-related harm is
a public health priority in Hong Kong.

Several meta-analyses have shown that Alcohol
Screening and Brief Intervention (SBI), which refers
to screening using standardized questions followed by
brief and standardized advice or counseling for those
exceeding certain drinking limits, could significantly
reduce alcohol consumption among patients in primary
care settings [5-8]. Cost-effectiveness analyses have
also demonstrated that SBI led to significant savings

on healthcare resources [9, 10]. Therefore, the World
Health Organization (WHO) and other national health
authorities strongly recommend SBI implementation
in primary care settings [11-14]. However, there was a
significant SBI research-practice gap, i.e. between evi-
dence of SBI effectiveness and actual implementation
of SBI in routine practice [15-19]. A recent systematic
review showed that the practice rate was low among
physicians in most countries on a regular basis (e.g.,
17.2% in Finland, and 32.0% in the United States) [20].
The systematic review did not find any studies look-
ing at SBI implementation in the Chinese context. A
knowledge gap hence existed.

In Hong Kong, health services are provided by the pub-
lic and private sectors [21]. In the public sector, primary
care services are mainly provided by the General Out-
Patient Clinic and Family Medicine Integrated/Specialist
Clinic under the jurisdiction of the Hospital Authority.
In the private sector, these services are provided by the
General Out-Patient Clinic and Family Medicine Inte-
grated/Specialist Clinic in private hospitals as well as
clinics where physicians practice as solo or with part-
ners/group practice [21]. The Hong Kong Department of
Health produces a manual for primary care health pro-
fessionals to conduct SBI and occasionally conducts SBI
training workshops [22, 23]. In Hong Kong, the roles of
physicians and nurses are different in primary care set-
tings. The physicians are responsible for providing diag-
noses/examinations, ordering tests, discussing test
results, and prescribing medication/providing treatment,
whilst the nurses are mainly responsible for recording
patients’ medical information, carrying out health assess-
ments, administering medication and treatment, and
providing health education. As compared to the private
sector, the job duties of physicians and nurses in the pub-
lic sector are more hierarchical, more centrally assigned,
and less flexible. However, there was no study investigat-
ing the implementation of SBI in Hong Kong.
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The Consolidated Framework for Implementation
Research (CFIR) (2009 version) is widely used to guide
the systematic assessment of facilitators and barri-
ers (determinants) that influence the implementation
of many different evidence-based practices [24, 25].
The CFIR consists of five domains (i.e., types of deter-
minants) that can be applied across the spectrum of
implementation research [24, 25]: intervention char-
acteristics (features of an intervention), inner setting
(features of the organization), outer setting (features
of external context or environment), characteristics of
individuals (individuals involved in implementation),
and implementation process (strategies or tactics) [24].
Each domain consists of a number of constructs. How-
ever, there is a dearth of studies applying the CFIR to
study facilitators and barriers of SBI implementation
in primary care settings [20]. Most published studies
have focused on barriers and facilitators to SBI imple-
mentation under two of the five CFIR domains, char-
acteristics of individuals (e.g., healthcare professionals’
knowledge, belief, and self-efficacy) and inner settings
(e.g., available resources to deliver SBI) [20]. Poten-
tial factors of SBI implementation in the other three
domains (intervention characteristics, outer settings,
and implementation process) have been less studied
[20].

To address the knowledge gaps, this study aimed to
apply the CFIR to identify facilitators and barriers of SBI
implementation among physicians and nurses in primary
care settings in Hong Kong, China.

Methods

Study design

This study applied the 2009 version of CFIR [25] to
identify facilitators and barriers of SBI implementation
among physicians and nurses in primary care settings in
Hong Kong, China. This study adopted an exploratory
sequential mixed-method design. In-depth interviews of
physicians and nurses were first conducted to identify
CFIR constructs that were relevant to SBI implementa-
tion in the Chinese context and potential determinants
not covered by the CFIR. This study was conducted
between July 2021 and October 2022. As there was no
study conducted to investigate the SBI implementation in
Hong Kong, we first conducted the qualitative interview
study to gather relevant information and identify the
relevant CFIR constructs for SBI implementation in the
local context and the results of the qualitative study aided
the design of the quantitative survey. Ethics approval was
obtained from the Survey and Behavioral Research Eth-
ics Committee of the Chinese University of Hong Kong
(SBRE-20-691).
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Qualitative study

Qualitative semi-structured face-to-face interviews were
conducted with physicians and nurses working in pri-
mary care settings in Hong Kong. Interviews were con-
ducted from July to December 2021.

Participants

Participants were full-time or part-time physicians
and nurses working in the public sectors (General Out-
Patient Clinic and Family Medicine Integrated/Specialist
Clinic), or private sectors (General Out-Patient Clinic,
Family Medicine Integrated/Specialist Clinic, clin-
ics where physicians practice as solo or with partners/
group practice). Physician interns or student nurses were
excluded.

Recruitment and data collection

A quota sampling in line with the study inclusion crite-
ria was adopted to ensure diversity among the partici-
pants. The population of subjects was divided into quotas
based on physicians or nurses, gender (male or female),
and type of clinics (public/private General Out-patient
Clinic, public/private Family Medicine Integrated/Spe-
cialist Clinic, and private clinics as solo or group prac-
tice). Therefore, the predetermined sample size would be
at least 2*2*6 = 24.

A face-to-face, semi-structured, individual in-depth
interview with open-ended interview questions was con-
ducted in Cantonese with eligible participants. Written
informed consent was obtained prior to the interviews.
Before the interview, participants were briefed about
the interview procedure and they could seek clarifica-
tions. The interviews were conducted in quiet places
with privacy to protect participants’ confidentiality and
were audio-recorded with participants’ consent. Each
interview lasted between 1.5 to 2 hours. A supermarket
coupon valued at HK$150 (US$19.5) was given to each
participant as a token of appreciation for their participa-
tion in the study.

Development of the interview guide

A panel consisting of three experts in health system
research and public health was formed to develop the
interview guide. We used open-ended questions which
were adapted from the interview guide tool developed
by the CFIR expert team [26] to collect facilitators and
barriers and group them under relevant CFIR constructs.
Some prompts were given to encourage the participants
to think more and give sufficient information. There
was flexibility for the participants to talk about new
ideas brought up during the interview or elaborate on
the points that were meaningful to them which would
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drive their answers deeper. The interview guide was pilot
tested among three physicians and three nurses to assess
the clarity and relevancy of the questions. Based on their
comments, the panel revised and finalized the interview
guide.

Data analysis

The interviews were transcribed verbatim after each
interview and imported into Nvivo 12 for analysis. Tran-
scripts were analyzed by directed content analysis. It is
an approach that utilizes a framework or theory to guide
the analysis. A 5-step approach was developed based on
previous studies [27-29], including (i) familiarization,
(ii) indexing and coding, (iii) developing new codes, (iv)
charting, and (v) identifying themes. At first, each coder
conducted multiple reviews of the transcripts to famil-
iarize themselves with the data and gain a deep under-
standing of the data. In step 2, the coders highlighted
those parts of the text that, on first impression, appeared
to be related to the predetermined codes based on the
CFIR framework. The highlighted texts were then coded
accordingly. Two coders coded 10 transcripts first to
achieve consensus on coding. They discussed the coding
process. When disagreement occurred, the original tran-
script was referred to understanding participants’ mean-
ings. After achieving consensus on coding for the first
10 transcripts, they coded all transcripts independently.
After all transcripts were coded, the two coders reviewed
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the coding results, and any discrepancies were resolved
through discussions. In step 3, any text that could not
be categorized with the initial coding scheme would be
given a new code. The data collection process continued
until data saturation—when adding further data showed
no new information and the extra collected data were
redundant. When the new code was not produced in the
last three interviews, saturation was achieved and data
collection stopped. This process of achieving saturation
was used in previous studies [30, 31]. In step 4, once all
the data had been coded, the text from transcripts for
each participant and codes were abstracted and inserted
into the corresponding cell in the data matrix. Finally,
similar verbatim words/sentences (meaning units) repre-
senting the same idea were grouped to form a theme.

Quantitative study

A cross-sectional survey study was conducted among
physicians and nurses in primary care settings from July
to October 2022.

Participants and data collection

The inclusion and exclusion criteria were the same as
those in the qualitative study. A flowchart of participant
recruitment was shown in Fig. 1. Upon completion of the
survey. Each participant received a supermarket coupon
of HK$50 (US$6.5) as a token of appreciation.

Physicians in the public sector
Physicians were recruited via the Chief
of Service in various clusters under the

jurisdiction of the Hospital Authority.

Physicians in the private sector
Invitations were mailed to the contact
address provided by the Government

website regarding primary care
providers in HK.

|

COS of 7 clusters were
approached

|

COS of 4 clusters
consented to join the
study

|

Atotal of 640
physicians were invited.

|

Atotal of 137
physicians completed
the survey.

l

Nurses in the public and private
sector
Invitations were sent to the nurses
working in the public and private sectors
by emails through the Association of
Hong Kong Nursing Staff.

l

Atotal of 680 physicians were
randomly selected and invited to join
the study

500 nurses in the public sector and
another 500 in the private sector
were invited.

A4

Atotal of 145 physicians
completed the survey.

|

140 and 155 nurses in the public and
private completed the survey
respectively.

|

In total, 577 participants completed the survey.
(Overall response rate: 24.9%)

Fig. 1 Flowchart of participant recruitment
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Physicians in the public sector All public hospitals in
Hong Kong are managed by the Hospital Authority. They
are organized into seven hospital clusters based on their
locations [32]. We approached all chiefs of service of
these seven clusters and four of them were willing to sup-
port our study. Facilitated by the chiefs of service, a link
to access an online questionnaire was sent to physicians
working in the General Out-patient Clinics, and Family
Medicine Integrated/Specialist Clinics within the clusters
through email. Before starting the online survey, partici-
pants read a statement indicating that participation was
voluntary, refusal to participate would have no effect on
them, and the survey would not collect personal identify-
ing information. Online informed consent was obtained.
Among 640 physicians in the public sector being invited,
137 completed the survey (response rate: 21.4%).

Physicians in the private sector A list of all physicians
(4511 in total) working in the primary care settings in
the private sector was retrieved from the government
webpage [33] and entered into an Excel file. Using the
function of selecting random cells, 680 physicians were
randomly selected from the list. Hard copies of the ques-
tionnaires with a quick response (QR) code to access
the same online questionnaire were sent to their contact
addresses. Participants could return hard copies of the
questionnaire with the written consent form by mail, or
provide online consent and complete the online ques-
tionnaire. A total of 145 physicians in the private sector
completed the survey, the response rate was 21.3%.

Nurses The Association of Hong Kong Nursing Staff
keeps the contact information of all nurses who applied
for membership in the Association in Hong Kong. Facili-
tated by the Association, 500 nurses working in the pub-
lic sector and another 500 nurses working in the pri-
vate sector in the primary care settings were randomly
selected from their database. A link to access the same
online questionnaire was sent to them through email
With online informed consent, 140 (response rate: 28%)
and 155 (response rate: 31%) nurses in the public and pri-
vate sectors completed the online survey, respectively.

Measures

Development of the questionnaire The same panel
developed the questionnaire. The qualitative study iden-
tified 22 constructs of CFIR that were relevant to SBI
implementation among primary care providers in Hong
Kong. The panel adapted validated measurements and
constructed questions to measure these constructs. The
questionnaire was pilot tested among five physicians and
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five nurses to assess its clarity and readability. All the
physicians and nurses in the pilot study indicated that
the items of the questionnaire were easy to understand
and the length of the questionnaire was acceptable. These
physicians and nurses did not participate in the actual
survey. The panel finalized the questionnaire based on
their comments.

We created the online questionnaire using Qualtrics, a
commonly used online survey platform. The survey con-
sisted of 71 items (approximately 10 items per page for 7
pages) and required around 20 minutes to complete. The
Qualtrics performed a completeness check before the
questionnaire was submitted. Participants were able to
review and change their responses using a Back button.
All data were stored in the Qualtrics server and protected
by a password.

Background characteristics Participants reported back-
ground information which included gender, age, num-
ber of years working in the current workplace, current
employment status, training status in the Hong Kong
Academy of Medicine (for physicians), job position/
rank (for nurses), public/private sector, and whether they
drank alcohol in the past year.

SBI implementation Participants were asked to esti-
mate the proportion of patients they screened for alco-
hol consumption using the AUDIT and gave standard
intervention according to the SBI protocol in the past
year (response categories: 0%, 1-25%, 26-50%, 51-75%,
>75%). SBI implementation was defined as providing
both screening using AUDIT and standard interventions
based on SBI protocol.

CFIR constructs We measured 22 constructs under all
five CFIR domains. Details of the measurements were
presented in Supplementary Tables 1 and 2. Reliabilities
measured by Cronbach’s alpha of the scales measuring
CFIR constructs were acceptable (0.65-0.85) (Supple-
mentary table 1).

Attitudes toward drinking in the Chinese culture We
added attitudes toward drinking in the Chinese cul-
ture since the participants in the qualitative interview
study reported that some beliefs in the Chinese culture
might affect people’s drinking. We adapted item/subscale
from the validated Chinese version of the Cultural Atti-
tudes Toward Drinking Scale (CADS) to measure social
approval for drinking (1 item) and functions of drinking
(5 items) [34]. The Cronbach’s alpha of the Functions of
Drinking subscale was 0.79. In addition, two single items
were constructed to measure the influence of moderation
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on drinking proposed by Confucian and Taoist philoso-
phies and the stigma-related issue of addressing drinking
problems (response categories were 1=strongly disagree,
2=disagree, 3=neutral, 4=agree, 5=strongly agree).

Sample size planning

There were four groups of participants (physicians or
nurses in the public or private sectors). The target sam-
ple size is 150 per group. As an illustration of the statisti-
cal power, given a power of 0.8 and an alpha of 0.05, such
sample size could detect the smallest between-group
difference of 11.8% for SBI implementation, assuming
10-30% implemented SBI in the reference group. Assum-
ing 10-30% in the reference group (without a facilitator)
implemented SBI, the sample size (n=150) would give
the smallest ratio of 2.53 between those with and without
such a facilitator (PASS 11.0, NCSS, LLC).

Statistical analysis

Given the differences in roles of sectors and professions,
the analyses were conducted separately for the public
versus private sector and physicians versus nurses. Dif-
ferences in SBI implementation and CFIR constructs
between physicians/nurses in the public sector and the
private sector were compared using logistic regression
or ANCOVA, after adjusting background characteris-
tics with significant between-group differences. Using
SBI implementation in the last year as the dependent
variable, and background characteristics as independ-
ent variables, odds ratio (OR) predicting the dependent
variable were obtained using logistic regression models.
After adjusting those sociodemographic characteristics
with p<0.05 in the univariate analysis, the associations
between the independent variables of interest (e.g.,
CFIR constructs) and the dependent variable were then
obtained by adjusted odds ratio (AOR), and respective
95% confidence interval (CI) were derived from the anal-
yses. Each AOR was obtained by fitting a single logistic
regression model, which involved one of the independent
variables and the significant sociodemographic variables.
SPSS version 26.0 (Chicago, IL, United States) was used
for data analysis, and p<0.05 were considered as statisti-
cally significant.

Results

Qualitative study

Background characteristics

A total of 25 physicians and 24 nurses were approached,
of which five physicians and three nurses refused to par-
ticipate due to unavailability or lack of interest in the
study. Finally, 20 physicians and 21 nurses completed the
interviews. Nearly half of them were female (51.2%) and
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Table 1 Background characteristics of the participants in the
qualitative study (N=41)

Physicians Nurses Total
N (%) N (%) N (%)
Gender
Male 10 (50.0) 10 (47.6) 20 (48.8)
Female 10 (50.0) 11(524) 21 (51.
Age
20-30 9 (45.0) 8(38.1) 17 (41.5)
30-40 7 (35.0) 8(38.1) 15 (36.6)
40-50 4(20.0) 5(23.8) 9(22.0)
Sector
Public 10 (50.0) 11(524) 21(51.2)
Private 10 (50.0) 10 (47.6) 20 (48.8)
Training status in the Hong Kong Academy of Medicine (Physicians)
Nil 4(20.0) NA NA
Basic trainee 3(15.0) NA NA
Higher trainee 5(25.0) NA NA
Academy fellow 8 (40.0) NA NA
Job position (Nurses)
Enrolled nurse NA 8(38.1) NA
Registered nurse NA 9(429) NA
Advanced practice nurse NA 4(19.0) NA

NA Not applicable

worked in the public sector (51.2%). The majority were
aged 20-40 years (78.1%) (Table 1).

CFIR determinants of the implementation of SBI
Sample quotes of the interviews were presented in
Table 2.

Intervention characteristics

Evidence strength and quality

Some participants were unsure about the efficacy of SBI
(15/41 participants). They expressed their concerns about
how much the patients would benefit from receiving SBI
(10/41 participants). They would need concrete evidence
before making decisions on how much effort should be
put into this work (9/41 participants). On the other hand,
some participants said that they felt confident to use SBI
as they knew that the efficacy of SBI was supported by
randomized controlled trials (19/41 participants).

Relative advantage

Participants reported that they mainly relied on their
previous experiences and knowledge in order to address
alcohol use with the patients (30/41 participants). They
did not think that SBI was more effective than their own
approach (20/41 participants). Several of them used
the CAGE (Cut, Annoyed, Guilty, Eye-opener) ques-
tions [35] (8/41 participants). A few participants admit-
ted that using a standard tool, like the AUDIT, was good
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Table 2 Sample quotes of the interviews in the qualitative study
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Domains Constructs

Sample quotes

Intervention characteristics ~ Evidence strength and quality

Relative advantage

Adaptability

Complexity

Cost

‘I don't know much about the efficacy of SBI. Is the evidence about
one-off SBI given to patients or several sessions are needed? If sev-
eral sessions are needed, how long should be the interval between
every two sessions? | don't think the patient would come to the
clinic just to receive SBI. More importantly, we do not ask patients to
return for a follow-up visit only to check how they have managed to
cut down on their alcohol intake.” (Nurse 3, public sector)

‘I read some articles about SBI before. It was supported by some
randomized controlled trials. Its effects on reducing alcohol con-
sumption among heavy drinkers are good. Therefore, | used it when
appropriate” (Physician 11, private sector)

“There are too many questions and steps in SBl which makes it less
advantageous or flexible than my own approach. | tend to use
CAGE questions and also prefer to have conversations with the
patients rather than a questionnaire.” (Nurse 17, private sector)

“SBl does not fit well with my routine practice. For my 10-year
experience, | get the information from my patients without using a
questionnaire. As it is called screening, | am not comfortable to ask
every patient for at least three items in the AUDIT, let alone the 10
items in total. Additionally, the existing computer system does not
have a recording system for SBI. My work is not organized for doing
such assessment or intervention.” (Physician 6, public sector)

“Ido not agree that every patient should be screened. On one hand,
I think | am the right person to ask. On the other hand, | am also
trying to figure out whether it is appropriate to ask when a patient
comes to me. If every patient is given SBI, it is like a health promo-
tion, not a consultation.” (Physician 14, public sector)

“Overall, the procedures of doing SBI are easy to understand and

it looks simple. However, when looking at it in detail, it is not that
easy. We need to calculate the alcohol unit intake per day for the
patients. This may be a bit complicated since different kinds of alco-
hol contain different alcohol contents and some patients may not
be able to report accurately how much they have drunk.” (Physician
17, private sector)

“lam already stressed in my daily work. It would be great if  only
need to deal with alcohol issues for a single consultation. Nonethe-
less,  have patients with multiple problems. Adding extra work

to my existing duty will make me extremely busy since my work
schedule is already fully occupied” (Physician 16, public sector)
“Iflam required to use this tool, it seems that | will just try to get this
job done. Something just like paperwork that needs to be docu-
mented. | would say, this increases extra time on administration
and management.” (Nurse 8, public sector)
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Table 2 (continued)
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Domains Constructs

Sample quotes

Outer setting Patient needs

Cosmopolitanism

External policy and incentives

“When | ask my patients about their drinking, they are willing to
provide any information | want to know. They understand that this
is part of the consultation. They have the expectation that provid-
ing more information could let us come up with better treatments.
Therefore, | don't feel embarrassed or difficult to ask.” (Physician 4,
private sector)

“If the patient comes to the clinic and his/her symptoms, for exam-
ple, sleeping problems, diabetes, and hypertension, make me feel
that alcohol is part of the health problem. It is easy for you to ask
about their lifestyle issues, such as ‘Do you smoke? Do you drink?” |
avoid going straight for it by asking ‘Do you drink?” but combine it
with questions related to other lifestyles so it seems less awkward.

| don't hesitate to ask the patient such questions because | want

to help them by letting them know how their lifestyle would affect
their health status.” (Physician 17, private sector)

“There are various treatment service centres, such as Hospital
Authority’s Psychiatry Specialist Out-patient Clinics, Tung Wah
Group of Hospitals Alcohol Abuse Prevention and Treatment Ser-
vice, etc. The thing | concern is about the capacity of their treatment
services. Since the waiting list of existing demand is long, let alone
new cases discovered by SBI.” (Nurse 1, private sector)

‘I don't think the government offers good support for us to provide
prevention services. No good opportunities or resources are avail-
able. Practicing prevention takes time. | would suggest more doctors
and nurses should be trained and employed, and as well as more
clinics or hospitals should be built in order to alleviate our workload
and as a result being able to spend more time on prevention.”
(Nurse 12, public sector)

"As | know, a few years ago, only a few training sessions were
provided by the Department of Health. This is not enough. More
promotion of SBI and training sessions should be provided” (Nurse
9

“Compared to drinking, it is easier for you to find smoking cam-
paigns in the media and they really bring up the public health

issue of smoking. Unfortunately, we do not see this with regard to
alcohol. On the other hand, the message of drinking is often linked
to safe driving issues, but not related to health issues in promotion
campaigns in Hong Kong.” (Physician 5, public sector)
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Table 2 (continued)
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Domains

Constructs

Sample quotes

Inner setting

Networks and communication

Tension for change

Relative priority

Leadership engagement

Organizational culture

Goals and feedback

Available resources

“For smoking, there is at least one specialist staff responsible for the
smoking issue in many clinics in the public sector. However, there
is no such service for alcohol drinking. Interprofessional coopera-
tion is crucial. For instance, interventions would take much longer
time than screening. If we do the screening and refer the patients
to another specialist in our clinic, this would save us a lot of time.”
(Physician 12, public sector)

“Idon't think there is a strong need to implement SBI right now to
help my patients. For my 20-year experiences as a doctor, alcohol
issue is not a critical issue for most of the patients.'(Physician 9,
private sector)

“Since it is not required in my work and it is not one of the quality
indicators, | prefer not to do it since it is time-consuming.” (Physician
10, private sector)

"As you know, many patients usually have multiple presenting
problems. | have to prioritise, and there are more important issues
to be addressed, such as smoking, blood pressure, or other chronic
diseases.” (Nurse 12, public sector)

“Our supervisors seldom talked about alcohol-related issues, let
alone SBI. More concrete instructions or support should be provided
by our supervisors.” (Nurse 20, private sector)

“We have a protocol to carry out our job duties. It is not easy, or
even impossible to adopt a new approach to treating patients in
my clinic, unless it is approved by your supervisors, department
heads, and even the Quality and Safety Unit. This is the case for
both innovative approaches or evidence-based methods.” (Nurse
10, public sector)

“As mentioned, there is a lack of concrete plans, resulting in a lack
of goals for implementing SBI in my clinic. Worse still, there is no
feedback, both formal and informal, from our supervisors or senior
colleagues, or the performance reviews.” (Nurse 6, private sector)

“Idon't notice if there is any training provided. It is only a guideline
available online. Honestly, we would not take the initiative to go
into the details of the guideline. It would be better if there is a video
demonstrating how to use SBI. Unfortunately, | could not find any
training video, not to mention the physical training. Things will not
happen by themselves.” (Nurse 11, public sector)

“Compared to smoking, there are relatively fewer resources about
health information related to alcohol drinking for patients, such as
pamphlets. If there are plenty of such resources for the patients in
the clinic, it is easier for us to touch upon their alcohol consump-
tion.” (Nurse 6, private sector)
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Domains Constructs

Sample quotes

Characteristics of individuals - Knowledge about the intervention

Belief about the intervention

Self-efficacy

Process Planning

Engaging

Executing

Reflecting and evaluating

Additional new code Social context (1):
The value of moderation proposed by Confucianism
and Taoism in controlling drinking in the Chinese
context

Social context (2):
The stigmatization of alcohol dependence

“lusually use the CAGE questions, | don't know much about SBI
recommended by the Department of Health."(Physician 2, private
sector)

“When studying in medical school, alcohol was presented through
certain types of health conditions, such as liver cirrhosis, liver can-
cers and gastric ulcers. | was taught how to use medications to treat
patients with alcohol problems. However, there was no introduction
to something like screening questionnaires or brief interventions.”
(Physician 19, public sector)

“Ifthe patients drink very often, we have the responsibility to inform
them about the harms of heavy drinking. Hopefully, patients also
understand that we care and we want to help them.” (Nurse 9,
private sector)

‘Idon't think using SBl is a rewarding task as it takes time. Further-
more, the patients’ drinking behavior may not change in a short
time. It needs much effort for this to happen.” (Physician 18, public
sector)

“When it comes to behavior change, it is very challenging. Although
there are many useful theories or practical skills to help patients
change their unhealthy behaviors including drinking, | do not think
that | am powerful enough to influence them. Although the proce-
dures are easy to understand, | am not confident in using it to help
patients in my daily work since it takes time. Therefore, | don't think |
can make a difference”” (Nurse 15, public sector)

“Several years ago, | heard that there was a discussion about the
possibility to implement SBl in our daily work. However, due to some
reasons, | am not sure. ... there are no concrete plans.” (Nurse 3)

“No clear guidelines about doing SBI in my clinic. If it is not required
in my work, | will not do it since | have already too many tasks wait-
ing for me” (Nurse 18, private sector)

‘I did not see there are any advocates in my clinic who actively sup-
port or promote SBI. This may lead to a low interest or motivation in
using SBI" (Nurse 17, private sector)

“Although our mission is to help manage patients’ health condi-
tions and alcohol consumption leads to lots of diseases, low use
of SBI, honestly, does not align with our mission or strategic plan.”
(Physician 20, private sector)

“There is really no meeting about how we have performed SBl in the
clinic. For instance, | don't know how our staff have used it in their
daily work.” (Nurse 2, public sector)

“People should not drink in excess amount in any situation. Just like
the concept of moderation in the Chinese culture that every behav-
jor should not be done in excess.” (Nurse 9, private sector)

“Some patients may refuse to admit they have alcohol problems.
They don't want to be labeled as ‘alcoholic’ or ‘alcohol ghost! There
is some kind of shame linked with it. This word represents not only
addiction, but also madness, disorganized rudeness, and many
other kinds of negative attributes. Therefore, some patients may not
want to admit having a drinking problem, especially older people.
Because this term is more popular in the old days.” (Physician 4,
private sector)

“Treatment services are provided by psychiatric services or drug
addiction centres. Many patients worry that they may be perceived
as having mental health problems or people taking illegal drugs.
Although they are willing to answer your questions regarding alco-
hol drinking, they are reluctant to accept it as a serious problem.
Patients who usually drink in social events regard it as part of their
life” (Physician 12, public sector)
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for record-keeping and follow-up in the future (7/41
participants).

Adaptability

Participants thought that SBI did not fit well with the
way they work in the clinic and felt it was inappropri-
ate to screen all patients in general practice (25/41 par-
ticipants). There would be interruptions in their routine
work (24/41 participants).

Complexity

Although the procedures of doing SBI were easy to
understand, the participants thought that it was complex
to some extent, especially calculating alcohol units intake
(20/41 participants). Some participants reported that
assessing patients’ stage of change and giving different
types of brief interventions were also complicated (25/41
participants).

Cost

There was consensus that using SBI was time-consum-
ing, especially if the patients were heavy drinkers and
standardized advice or interventions were needed (32/41
participants). They should also document the patients’
answers and what sort of advice they had been provided
(15/41 participants). This would further increase their
burden in terms of administrative or management costs
(24/41 participants).

Outer setting

Patient needs

The participants agreed that their patients were willing
to answer questions related to alcohol consumption and
they believed that the patients thought that the physi-
cians/nurses cared about them by asking such questions
(25/41 participants). If the patients showed certain spe-
cific symptoms or signs related to alcohol drinking, they
acted as a trigger for discussion of lifestyle issues includ-
ing alcohol drinking (23/41 participants).

Cosmopolitanism

Participants reported that it was easy to refer patients
to specialized addiction care/ treatment or community
alcohol service (27/41 participants). They knew some
referral services were available both provided by the
government or community bodies (32/41 participants).
On the other hand, they suggested that such referral
services should be increased to reduce the waiting time
for patients in order to receive timely treatment (26/41
participants).

External policy and incentives

The participants reported that there was no govern-
ment policy to support preventive medicine in primary
care settings, such as using SBI (26/41 participants).
Additionally, the lack of training on SBI provided by the
government, and the lack of public education campaigns
were also reported as barriers (19/41 participants).

Inner setting
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Networks and communication

Participants reported that the staff in the clinic did not
have expectations of each other to use SBI (25/41 partici-
pants). Additionally, a lack of inter-professional coopera-
tion in the delivery of SBI in their clinic was reported as a
barrier (29/41 participants). The participants expressed a
need for health professionals or social workers who were
responsible for alcohol issues in their workplace (28/41
participants).

Tension for change

While some participants expressed there was a need
for using SBI, especially those in the public sector (15/41
participants), other participants deemed that there was
no tension about implementing SBI right now (24/41
participants). They thought that alcohol was not a criti-
cal issue for most of their patients (27/41 participants).
Additionally, SBI was only recommended by the Depart-
ment of Health but was not a must (17/41 participants).

Relative priority

Low priority for alcohol issues was reported (29/41
participants). Participants noted that patients usually
have several health problems and there are always com-
peting demands, leaving limited time for alcohol issues
(26/41 participants).

Leadership engagement

Participants reported that their supervisors/manag-
ers/senior colleagues seldom talked about SBI with them
(25/41 participants). There was a lack of concrete instruc-
tions, encouragement, or support to help patients reduce
drinking (31/41 participants).

Organizational culture

The staff was not willing to make changes in their rou-
tine work using innovative approaches, even evidence-
based practices (18/41 participants). If they were not
required or did not have clear instructions to do it, they
would not do it in the end (25/41 participants). On the
other hand, participants believed that most of the staff
had a sense of cooperation to provide high-quality care to
the patients (27/41 participants).

Goals and feedback

The participants did not notice any goals of using SBI in
their workplace (28/41 participants). They did not receive
feedback from their supervisors or work reports on how
they performed (30/41 participants).

Available resources

Participants reported that there was a lack of printed
SBI materials or health information related to alcohol
drinking for patients in the workplace (22/41 partici-
pants). They also expressed that there was no training
provided in their workplace (29/41 participants). Par-
ticipants wondered that although SBI was highly recom-
mended by the government, there was a lack of training
for implementing SBI in the clinic (25/41 participants).
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Characteristics of individuals

Knowledge about the intervention

Although some participants said that they knew very
well about SBI (23/41 participants), a lack of knowl-
edge or low awareness of SBI recommended was still
reported as a barrier by some participants (13/41
participants). Additionally, participants expressed a
lack of alcohol training when they studied in medical
school (8/41 participants).

Belief about the intervention

The belief that they have the responsibility and right
to ask their patients about drinking was reported as a
facilitator (17/41 participants). They viewed this task
as within their role working in the primary care set-
tings (18/41 participants). However, they did not think
using SBI was rewarding because it takes time and the
change in the patient’s alcohol consumption may also
take a long time to occur (12/41 participants).

Self-efficacy

Having confidence in using SBI was reported by par-
ticipants who stated using SBI in the past few months
(13/41 participants). Some participants expressed
a lack of confidence in using the SBI to change the
patient’s drinking behavior (14/41 participants). Such
issues include using the AUDIT to screen patients and
explaining risks to health from different levels of alco-
hol consumption. They could offer many suggestions
to the patients but their efforts did not necessarily lead
to anything good to happen (7/41 participants).

Process

Planning

Most participants reported there were no concrete
plans for implementing SBI. The lack of a plan implied
a lack of guidelines for implementing the SBI (34/41
participants).

Engaging

Participants reported a lack of champions for SBI,
who actively support and promote SBI. The staff gen-
erally did not take an active interest in implementing
SBI (35/41 participants).

Executing

Participants also reported a lack of consistency in
implementing SBI that was aligned with the clinic’s
mission and strategic plan (26/41 participants).

Reflecting and evaluating

There was a lack of good communication about how
different changes are related to SBI, e.g., frequency of
using SBI among staff, and a lack of data to guide their
clinic to implement SBI (e.g., performance reviews,
and assessments) (33/41 participants).
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Additional new code

Social context Based on our data analysis, two themes
could not be classified into any of the CFIR constructs. A
new code, social context, was created.

The value of moderation proposed by Confucianism/
Taoism to control drinking

Some participants reported that it was important that
people should control the amount of alcohol they drank
in any situation (17/41 participants). They believed
that every behavior should not be done to an excess
amount, which is consistent with the ideas of modera-
tion, proposed by Confucianism/Taoism, a philosophy
and ethical system that has had a significant influence
on Chinese culture.

Stigmatization of alcohol dependence

Some participants thought that it was difficult for
the patients to admit they had alcohol problems or
dependence, making it challenging to discuss alcohol
issues with them (15/41 participants). In Hong Kong,
there was the term ‘alcohol ghost, in Cantonese ‘1%
Hdzau2 gwai2’ Simply translated to English, this word
describes a person with alcohol problems as just like
a ghost. Patients had the fear of being labeled in such
a way. Additionally, alcohol problems were treated in
psychiatric services or drug addiction treatment cen-
tres. Patients avoided the perceived stigma of mental
health problems or mixing with drug addicts (15/41
participants).

Quantitative study

Background characteristics

Background characteristics of physicians and nurses
were presented in Table 3. As compared to physicians
in the public sector, those in the private sector were
older (>50 years: 34.5% versus 10.2%, p<0.001), work-
ing in the current clinic for a longer time (>20 years:
23.4% versus 5.1%, p<0.001), more likely to be part-time
employed (14.5% versus 6.6%, p=0.03) and without
training in HKAM (51.0% versus 0%, p<0.001). As com-
pared to nurses in the public sector, those in the private
sector had longer service time in the current clinic (>20
years: 8.4% versus 2.9%, p=0.004) (Table 3).

SBl implementation

After controlling for background characteristics with
significant between-group differences, there was no
significant difference in SBI implementation in the past
year between physicians/nurses in public and private
sectors (physicians: 16.8% versus 14.5%, p=0.93; nurses:
30% versus 26.5%, p=0.53) (Table 4). Among physicians
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Table 3 Background characteristics of the participants in the quantitative study (N=577)
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Physicians Nurses
Public (N=137) Private (N=145) Pvalues Public(N=140) Private (N=155) P values
n (%) n (%) n (%) n (%)
Gender
Male 82 (59.9) 85 (58.6) 18(12.9) 21 (13.5)
Female 55(40.1) 60 (41.4) 0.83 122 (87.1) 134 (86.5) 0.86
Age (years)
<30 23 (16.8) 6(4.1) 39 (27.9) 47 (30.3)
31-40 67 (48.9) 36 (24.8) 69 (49.3) 59(38.1)
41-50 33 (24.1) 53 (36.6) 22 (15.7) 30 (194)
>50 14(10.2) 50 (34.5) <0.001 10 (7.1) 19(12.3) 0.19
Years of working in the current workplace (years)
<5 42 (30.7) 42 (29.0) 42 (30.0) 52 (33.5)
6-10 45(32.8) 24(16.8) 69 (49.3) 46 (29.7)
11-15 33 (24.1) 53 (36.6) 19(13.6) 29 (18.7)
16-20 18(13.1) 18(124) 6 (4.3) 15(9.7)
>20 7(5.1) 34(23.4) <0.001 4(2.9) 13 (84) 0.004
Current employment status
Full-time 128 (93.4) 124 (85.5) 133(95.0) 140 (90.3)
Part-time 9(6.6) 21 (14.5) 0.03 7 (5.0) 15(9.7) 013
Training status in HKAM (Physician)
Nil 0 74(51.0) NA NA
Basic Trainee 16 (11.7) 0 NA NA
Higher Trainee 22 (16.1) 0 NA NA
Academy Fellow 99 (72.3) 71 (49.0) <0.001 NA NA NA
Job position (Nurse)
Enrolled nurse NA NA 76 (54.3) 87 (56.1)
Registered nurse NA NA 46 (32.9) 54 (34.8)
Advanced practicenurse NA NA NA 18 (12.9) 14 (9.0) 0.57
Type of practice/work setting
Clinic where physician practice as solo NA 54 (37.2) NA 33(21.3)
Clinic where with partners/ group practice NA 57 (39.3) NA 61 (39.4)
General Outpatient Clinic 99 (72.3) 18 (12.4) 107 (76.4) 35(22.6)
Family Medicine Integrated/Specialist Clinic 38 (27.7) 16 (11.0) <0.001 33(23.6) 26 (16.8) <0.001
Drinking in the past year
Yes 78 (56.9) 82 (56.6) 51(36.4) 68 (43.9)
No 59 (43.1) 63 (43.4) 0.95 89 (63.6) 87 (56.1) 0.19

P values were obtained by chi-squared test

NA Not applicable

and nurses who had performed SBI in the past year,
they only provided it to 1-25% of their patients.

CFIR constructs

The mean and standard deviation (SD) of scales/items
of CFIR constructs were presented in Table 4. A higher
score indicated higher perception of this factor being
present/relevant (Supplementary table 3). As compared
to physicians/nurses in the private sector, those working

in the public sector believed that SBI fit less well in their
clinics (physicians: p=.02, nurses: p=0.03), perceived a
higher cost to implement SBI (physicians: p=.008, nurses:
p=.01), but had more available resources to implement
SBI (physicians: p=0.02, nurses: p=0.02). Physicians in
the public sector perceived a higher need to implement
SBI (tension for change) (p=0.03) and better leadership
engagement (p=0.04), as compared to those in the pri-
vate sector. Nurses in the private sector perceived that it
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Table 4 Descriptive statistics of the measurement (N=577)
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Physicians

Nurses

Public (N=137) Private (N=145)

Public (N=140)

Private (N=155)

N (%) N (%) Adjusted P value* N (%) N (%) Adjusted P value

Performed SBI in the past year

Yes 23(16.8) 21 (14.5) 42 (30.0) 41 (26.5)

No 114 (83.2) 124 (85.5) 93 98 (70.0) 114 (73.5) 53

Mean* (SDY) Mean* (SDY) Adjusted Pvalues*  Mean® (SD") Mean* (SDY) Adjusted P values”

Intervention characteristics

Evidence Strength Scale ° 3.67(0.52) 3.58 (0.60) 0.81 3.32(0.56) 3.36 (0.64) 0.63

Relative advantage 348 (0.59) 3.41(0.70) 0.66 3.34 (0.68) 3.36(0.72) 0.68

Adaptability Scale ® 3.07(0.63) 3.51(0.57) 0.02 333(0.69) 3.66 (0.65) 0.03

Complexity Scale © 3.32(0.65) 3.27 (0.62) 0.72 3.31(0.57) 3.33(0.60) 0.73

Cost 3.92(0.87) 3.36(0.83) 0.008 3.86(0.73) 3.32(0.79) 0.01
Outer setting

Cosmopolitanism 3.17 (0.88) 3.16 (0.87) 0.60 2.93(0.82) 3.21(0.89) 0.03

Patient Needs Scale 3.26 (0.44) 3.25(045) 0.50 3.11(0.39) 3.12(0.50) 0.66

External policy or incentives 3.58(0.93) 3.19(0.89) 0.05 3.18(0.79) 3.26(0.81) 0.88
Inner setting

Relative priority 2.67 (0.93) 2.61(0.80) 0.69 2.60(0.79) 2.62(0.88) 0.80

Tension for change 2.81(0.83) 2.39(0.87) 0.03 2.95 (0.90) 2.87(0.89) 0.66

Network and communication 3.29(0.71) 3.13(0.81) 0.38 3.31(0.74) 3.31(0.81) 0.97

Leadership engagement 3.36(0.73) 3.04 (0.88) 0.04 3.44(0.75) 3.34(0.87) 0.51

Organizational Culture Scale © 3.70 (O 57) 3.51(0.65) 0.49 3.58 (0.53) 346 (061) 0.15

Goals and Feedback Scale 1(0.73) 41 (0.66) 0.29 249 (0.74) 2.54(0.71) 0.09

Available Resources Scale 9 2.69(0.70) 2.30(0.68) 0.02 2.75(0.63) 231(067) 0.01
Characteristics of individuals

Knowledge Scale h 3.33(0.58) 3.23(0.73) 0.78 3.20(0.61) 3.18(0.72) 0.96

Positive Beliefs Scale ' 3.37(0.38) 3.30(0.53) 0.50 3.15(045) 3.24(047) 0.18

Negative Beliefs Scale’ 2.89 (0.56) 2.82(0.63) 0.65 3.08 (0.49) 2.98 (0.54) 0.20

Self-efficacy Scale ¥ 2.93(0.52) 2.89(0.62) 0.39 2.90(0.58) 3.06 (0.64) 0.10
Process

Planning Scale! 249(0.72) 2.61(0.74) 0.57 2.97(0.77) 2.94(0.76) 0.78

Engaging Scale " 2.81(0.73) 2.84(0.74) 034 2.87(0.70) 2.74(0.77) 0.30

Executing 2.59 (0.88) 2.84(0.92) 0.26 2.72(0.97) 2.70 (0.95) 0.14

Reflecting and Evaluating Scale ™ 2.75(0.72) 2.76 (0.77) 041 2.84 (0.74) 2.76 (0.73) 0.15
Cultural attitudes toward drinking

Social approval of drinking 3.91(0.96) 3.80(0.99) 0.11 3.69(0.82) 4.01(0.88) 0.15

Functions of Drinking in the Chi-  3.67 (0.53) 3.65 (0.56) 0.10 344 (0.55) 3.55(0.54 0.13
nese Culture Scale ©

Value of moderation proposed 4.17 (0.76) 4.18 (0.83) 0.53 3.79(0.73) 3.70(0.76) 0.75
by Confucianism/ Taoism to control
drinking

Stigmatization issue of alcohol 2.58(0.77) 3.01(0.89) 0.05 3.19(0.77) 3.31(0.73) 044

use

SD Standard deviation

+Scale scores were standardized by dividing total scores by number of items

* Adjusted P value was obtained by logistic regression after adjustment for background characteristics with significant between-group differences listed in Table 3

# Adjusted P values were obtained by ANCOVA after adjustment for background characteristics with significant between-group differences listed in Table 3

2 Evidence strength Scale: three items, Cronbach’s alpha: 0.85

b Adaptatibility Scale: two items, Cronbach’s alpha: 0.79
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Table 4 (continued)

Page 15 of 20

€ Complexity Scale: four items, Cronbach’s alpha: 0.78

d patient Needs Scale: five items, Cronbach’s alpha: 0.76

€ Organizational Culture Scale: four items, Cronbach’s alpha: 0.85
f Goals and Feedback Scale: two items, Cronbach’s alpha: 0.76
9 Available Resources Scale: four items, Cronbach’s alpha: 0.85
P Knowledge Scale: two items, Cronbach’s alpha: 0.82

" Positive Beliefs Scale : four items, Cronbach’s alpha: 0.65

J Negative Beliefs Scale: three items, Cronbach’s alpha: 0.74

k Self-efficacy Scale: six items, Cronbach’s alpha: 0.68

' Planning Scale: two items, Cronbach’s alpha: 0.83

™ Engaging Scale: two items, Cronbach’s alpha: 0.78

" Reflecting and Evaluating Scale: two items, Cronbach’s alpha: 0.81

° Functions of drinking in the Chinese Culture Scale: five items, Cronbach’s alpha: 0.84

was easier to refer patients with alcohol problems (p=.03)
compared to nurses in the public sector (Table 4).

Factors associated with SBl implementation

Physicians and nurses who were older were less likely to
implement SBI compared to their younger counterparts.
Nurses working in the public sector for a shorter time
were more likely to implement SBI. In the private sector,
registered nurses were more likely to implement SBI than
enrolled nurses (Table 5).

Univariate associations between independent variables
of interest (CFIR constructs and attitudes toward drink-
ing) and SBI implementation were presented in Supple-
mentary Table 4. Among physicians and nurses in both
sectors, participants were more likely to implement SBI
when perceiving stronger evidence supporting SBI (AOR:
1.25-1.36, p=0.03-0.04), better knowledge (AOR: 1.19-
1.61, p=0.02-0.04) and self-efficacy (AOR: 1.12-1.18,
p=0.02-0.04) to implement SBI, more available resources
(AOR: 1.17-1.35, p=0.003-0.04) and clearer planning
for SBI implementation in the clinics (AOR: 1,29-1.59,
p=0.01-0.03) were reported. Participants in both sec-
tors were less likely to implement SBI when perceiving
SBI implementation to be complicated (AOR: 0.70-0.82,
p=0.01-0.04) and of higher cost (AOR: 0.46-0.61, p=0.02-
0.04), and drinking approved by Chinese culture (AOR:
0.27-0.50, p=0.001-0.02) were reported. Participants
were more likely to implement SBI when perceiving SBI
fit better with the existing practice in their clinics (adapt-
ability) (AOR: 1.40 & 1.55, p=0.02 & 0.008) and better
leadership engagement supporting SBI (AOR: 1.91 &
1.75, p=0.03 & 0.02) were reported among physicians
and nurses in the public sector, but not among those in
the private sector. Participants were more likely to imple-
ment SBI when perceiving a strong need (AOR: 1.95 &
2.09, p=0.01) and greater importance to implement SBI
(AOR: 2.08 & 2.17, p=0.03 & 0.02) in their clinics were

reported among physicians in both public and private
sectors, but not among nurses. Participants were more
likely to implement SBI when perceiving an organiza-
tional culture supporting SBI was reported among nurses
in public and private sectors (AOR: 1.31 & 1.22, p=0.001
& 0.004), but not among physicians (Table 6).

Discussion

This is the first original study investigating facilitators
and barriers to implementing SBI among primary care
providers in China. We applied the 2009 version of CFIR
as the theoretical framework, which provided a compre-
hensive and standardized list of implementation-related
constructs that may be relevant to explain why there is
an SBI research-practice gap, between evidence for SBI
and its use in routine primary care practice. By integrat-
ing qualitative and quantitative methods and data, this
study gained both breadth and depth of understanding
of SBI implementation in China. Our results suggested
that some facilitators and barriers of SBI implementa-
tion were different between physicians and nurses, and
between healthcare providers in the public and private
sectors. The findings have implications for service plan-
ning and policymaking.

There was a large gap between SBI implementation and
its recommendation in Hong Kong, as only 14.5-16.8% of
physicians and 26.5-30.0% of nurses implemented SBI in
the past year. Even among primary care providers who
have implemented SBI, the coverage of SBI was quite low
among their patients. The level of SBI implementation in
Hong Kong was worse than that in other countries, such
as Sweden (36.1%) [36], the United Kingdom (40.0%)
[37], or Canada (75.0%) [38]. There is hence a strong need
to improve SBI implementation in primary care settings
in Hong Kong.

The facilitators and barriers identified by this study pro-
vided some implications to improve SBI implementation.
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Table 5 Associations of sociodemographic characteristics and the use of SBI (both AUDIT and BI) at least one episode in the past year

(N=577)
Physicians Nurses
Public (N=137) Private (N=145) Public (N=140) Private (N=155)
OR (95%Cl) P values OR (95%Cl) P values OR (95%Cl) P values OR (95%Cl) P values
Gender
Male 1.00 1.00 1.00 1.00
Female 0.76 (0.30,1.94) 0.57 0.85(0.33,2.20) 0.74 048(0.18,1.33) 0.16 0.68(0.25,1.83) 044
Age (years)
<30 1.00 1.00 1.00 1.00
31-40 0.26 (0.09,0.73) 0.01 0.16(0.03,1.03)  0.05 0.31(0.14,0.71) 0.006 0.32(0.13,0.74) 0.008
41-50 0.04 (0.01,0.35) 0.004 0.21(0.04,1.18) 0.08 0.21(0.06,0.74) 0.02 0.25(0.08,0.76) 0.02
>50 0.10(0.01,090) 0.04 0.09 (0.01,0.58) 0.01 0.11(0.01,092) 0.04 0.23 (0.06,091) 0.04
Years of working in the current workplace (years)
<5 1.00 1.00 1.00 1.00
6-10 0.39(0.13,1.14) 0.09 097(0.283.30) 096 0.36(0.16,0.81) 0.01 0.76(0.33,1.77) 0.52
11-15 0.34(0.09,1.36) 0.13 0.64(0.18,232) 0.50 0.29(0.08,1.03) 0.06 0.36(0.12,1.11) 0.07
16-20 0.15(0.02,1.23) 0.08 0.22(0.03,1.85) 0.16 0.22(0.02,2.05) 0.18 2(0.02,1.02) 0.05
>20 042 (0.053.84) 044 0.23(0.05,1.14) 007 NA NA 0.32(0.06,1.58) 0.16
Current employment status
Full-time 1.00 1.00 1.00 1.00
Part-time 0.60 (0.07,5.06) 0.64 0.26 (0.03,2.05) 0.20 0.37(0.04,3.21) 037 040 (0.09,1.85) 0.24
Training status in HKAM (Physician)
Nil NA 1.00 NA NA
Basic Trainee 1.00 NA NA NA NA NA
Higher Trainee 0.30(0.10,1.25) 0.08 NA NA NA NA NA NA
Academy Fellow 0.32(0.19,1.78) 0.09 0.36(0.13,1.01)  0.05 NA NA NA NA
Job position (Nurse)
Enrolled nurse NA NA NA NA 1.00 1.00
Registered nurse NA NA NA NA 1.80(0.82,393) 0.14 2.61(1.20,5.66) 0.02
Advanced practice nurse NA NA NA NA 0.80(0.24,2.72) 0.72 247 0.15
(0.73,8.35)
Type of practice/work setting
Clinic where physician practice NA NA 1.00 NA NA 1.00
as solo
Clinic where with partners/ group NA NA 0.94(0.283.12) 092 NA NA 1.02 (0.38,2.73) 0.97
practice
General Outpatient Clinic 1.00 3.08 (0.81,11.70) 0.10 1.00 0.93(0.30,2.84) 0.89

Family Medicine Integrated/ Special-  0.50 (0.16,1.57) 0.23

ist Clinic

Drinking in the past year
Yes 1.00 1.00
No 1.92(0.78/4.75) 0.16

267 (0.659.97) 017

1.22(048,3.08) 0.68

1.23(0.53,2.83) 0.63 1.95(0.64,6.00) 0.24

1.00 1.00
0.59(0.28,1.23) 0.16 1.51(0.72,3.14) 0.27

AUDIT Alcohol Use Disorders Identification Test, B/ Brief intervention, OR Crude odds ratios ,C/ Confidence interval, NA Not applicable

Among CFIR constructs identified in the qualitative part
of the study, the quantitative study findings confirmed
that perceiving stronger evidence supporting SBI, bet-
ter knowledge and self-efficacy to implement SBI, more
available resources, and clearer planning for SBI imple-
mentation in the clinics were common facilitators among

both physicians and nurses in both sectors. Such findings
were similar to those observed among physicians and
nurses in some Western countries [39—42]. Based on the
CFIR-ERIC (Expert Recommendations for Implementing
Change) tool for matching determinants and strategies
to address these determinants [26, 43], some strategies
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Table 6 Factors associated with the use of SBI (both AUDIT and BI) at least one episode in the past year (N=577)

Physicians

Nurses

Public (N=137)

Private (N=145)

Public (N=140)

Private (N=155)

AOR (95%Cl) Pvalues AOR(95%CI) Pvalues AOR(95%CI) Pvalues AOR(95%Cl) P values
Intervention characteristics
Evidence Strength Scale 1.30(1.01,1.67) 0.04 1.36(1.04,1.77) 0.03 1.27(1.01,1.58) 0.04 1.25(1.01,1.55) 0.04
Relative advantage 0.99 (0.49,2.00) 097 1.16 (0.63,2.14) 063 0.90 (0.49,1.66) 0.74 1.23(0.67,227) 051
Adaptability Scale 140(1.19,1.63) 0.02 1.24(0.81,1.88) 0.32 1.55(1.13,2.14) 0.008 097 (0.71,133) 084
Complexity Scale 0.70(0.52,0. 96) 0.01 0.75(0.57,0.98) 0.03 0.82(0.69,099) 0.04 0.76 (0.61,0.96) 0.03
Cost 0.50(0.27,0.94) 0.03 0.61(0.31,085) 0.04 046 (0.28,0.86) 0.02 0.55(0.33,092) 0.03
Outer setting
Cosmopolitanism 1.19(0.93,2.26) 0.09 1.08 (0.73,1.60) 0.70 094 (0.66,1.34) 0.74 1(0.79,1.55) 0.54
Patient Needs Scale 1.05(0.85,1.30) 0.63 1.03(0.85,1.26) 0.74 0.92(0.75,1.13) 043 1.04 (0.87,1.23) 0.70
External policy or incentives 1.35(0.76,241) 0.31 0.77 (0.45,1.31) 033 1.57(0.98,252) 0.06 1.06 (0.70,1.62) 0.77
Inner setting
Relative priority 1.95(1.15,3.31) 0.01 2.09(1.16,3.75) 0.01 0.78(0.51,1.20) 0.26 1(0.79,1.83) 041
Tension for change 2.08(1.093.96) 0.03 2.17(1.16/4.05) 0.02 1.00 (0.86,1.18) 0.97 1.35 (0. 83221) 023
Network and communication 1.27 (0.65,249) 048 0.84 (0.44,1.60) 0.60 0.70(0.40,1.20) 0.19 09 (0.62,1.94) 0.76
Leadership engagement 1.91(1.06,3.44) 0.03 0.63(0.36,1.10) 0.10 1.75(1.10,2.81) 0.02 1(0.73,1.68) 0.64
Organizational Culture Scale 1.04(0.92,1.18) 0.51 5(0.88,1.35) 0.11 1.31(1.08,1.87) 0.001 22 (1.041 77) 0.004
Goals and Feedback Scale 0.99(0.72,1.37) 0.95 0.91(0.65,1 29) 0.61 1.06 (0.82,1.37) 0.65 0.88(0.67,1.16) 0.35
Available Resources Scale 1.35(1.11,1.65) 0.003 0(1.06,1.61) 0.01 1.29(1.09,1.54) 0.004 1.17(1.01,1.36) 0.04
Characteristics of individuals
Knowledge Scale 61(1.09,236) 0.02 144 (1.02,207) 0.04 1.22(1.03,1.44) 0.02 1.19(1.00,141) 0.04
Positive Beliefs Scale 1.02 (0.80,1.28) 0.90 0.78(0.59,1.01) 0.06 1.14(0.91,143) 024 1.24(0.98,1.57) 0.07
Negative Beliefs Scale 81(0.61,1.07) 0.14 0.87(0.67,1.13) 0.29 1.21(0.93,1.55) 0.15 0.88(0.70,1.12) 0.31
Self-efficacy Scale 8(1.02,1.37) 0.03 1.17(1.03,1.35) 0.04 2(1.01,1.24) 0.03 1.16 (1.03,1.31) 0.02
Process
Planning Scale 9(1.12,2.27) 0.01 148(1.07,213) 0.02 9(1.06,1.82) 0.02 129(1.051.61) 0.03
Engaging 091 (O 54,1.52) 0.71 1.04 (0.64,1.69) 087 0.65 (042 1 01) 0.06 1.12(0.70,1.77) 0.64
Executing 0.68 (0431 07) 0.09 1.17(0.78,1.76) 0.45 1(0.94,1.82) 0.11 0.79(0.57,1.12) 0.18
Reflecting and Evaluating Scale 7(0.83,1.66) 037 0.94(0.69,1.29) 0.71 1.14(0.87,149) 034 0.99(0.77,1.27) 092
Cultural attitudes toward drinking
Social approval of drinking 044 (0.22,087) 0.02 0.27 (0.13,0.57) 0.001 0.50(0.31,0.81) 0.004 0.63(0.38,1.03) 0.06
Functions of drinking in the Chinese 1.10(0.92,1.32) 0.29 0.88(0.75,1.04) 0.13 1.02(0.89,1.16) 0.77 0.93(0.80,1.08) 0.32
Culture Scale
Value of moderation proposed by Con- 1.33(0.82,2.16) 0.07 1.31(0.83,2.08) 0.08 1.25(0.74,2.26) 0.09 1.27(0.84,2.28) 0.10
fucianism/ Taoism to control drinking
Stigmatization issue of alcohol use 0.79(0.67,1.68) 0.08 0.85(0.56,1.95) 0.11 0.82(049,1.37) 0.14 0.76 (0.48,1.20) 0.10

AUDIT Alcohol Use Disorders Identification Test, Bl Brief intervention, C/ Confidence interval, AOR adjusted odds ratios, odds ratios adjusted for significant background

characteristics listed in Table 3

may be useful to enhance these facilitators. These strat-
egies included identifying and preparing champions,
conducting educational meetings, and capturing and
sharing local knowledge [44]. It is important to identify
and prepare some physicians/nurses (champions) who
dedicate themselves to allocating useful SBI resources
to physicians and nurses, supporting, marketing, and
driving through the implementation of SBI, overcoming

indifference or resistance that the SBI implementation
may provoke in the clinics. Educational meetings with
physicians, nurses, as well as administrators should be
conducted to share information about SBI (e.g., evidence,
content, and progress of implementation) with them. It
is also necessary to capture successful cases from imple-
mentation sites on how physicians and nurses have made
SBI work and share them with other colleagues, which
would increase their self-efficacy in implementing SBIL
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In line with the findings in the United Kingdom, Slo-
venia, the United States, New Zealand, and Germany,
common barriers applied to four sub-groups included
the perceptions that SBI implementation was compli-
cated and of high cost [45-49]. Based on the CFIR-
ERIC matching tool, strategies to address these barriers
include accessing new funding, promoting adaptability,
and developing a formal implementation blueprint [44].
Accessing new funding sources could involve new uses
of existing money or accessing block grants for SBI deliv-
ery, such as employing new staff to facilitate the imple-
mentation. Promoting adaptability is to identify the
ways SBI can be tailored to meet local needs and clarify
which elements of SBI must be maintained to preserve
fidelity. Developing a formal implementation blueprint
includes all goals and strategies for implementing SBIL
The blueprint should include the aim/purpose of the
implementation, timeframe, milestones, and appropriate
performance/progress measures. Apart from the CFIR
constructs, physicians’ or nurses’ acceptance of drinking
was found to be a barrier to implementing SBI. Regu-
lar meetings/seminars about up-to-date findings on the
harms of alcohol should be organized for physicians and
nurses.

Perceiving SBI fit better with the existing practice in
their clinics and better leadership engagement support-
ing SBI were facilitators only in the public sector, but
not in the private sector. In the public sector, physicians
and nurses have to complete a certain amount of consul-
tation assigned by their supervisors on time. Therefore,
they have less flexibility in work arrangements than those
working in the private sector. In addition to identifying
and preparing champions and promoting adaptability,
conducting local consensus discussions is a potentially
useful strategy recommended by the CFIR-ERIC match-
ing tool to address these barriers [44]. Managers or
supervisors should hold discussions with physicians and
nurses that address whether the alcohol problem is cru-
cial among their patients in the clinic and how SBI should
be implemented appropriately to address this problem.

In line with our qualitative findings, perceiving a
stronger need and greater importance to implement SBI
were facilitators only among physicians, but not among
nurses. Compared to nurses, physicians usually have
less time to communicate with their patients. Perceiv-
ing needs and importance of SBI implementation would
be crucial factors for physicians’ decision to implement
such practice, especially when the patients present mul-
tiple health problems. In addition to conducting local
consensus discussions, strategies generated from the
CFIR-ERIC tool include conducting local needs assess-
ment and assessing for readiness [44]. With updated data
about patients’ drinking habits and their diseases related
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to alcohol consumption, there is a need to assess various
aspects of the clinic to determine its degree of readiness
to implement, such as whether physicians have sufficient
knowledge about SBI, their confidence in using SBI, avail-
ability of resources and so on.

Furthermore, perceiving an organizational culture sup-
porting SBI was a unique facilitator in nurses. Research
has shown that organizational culture is a key factor to
improve nurse performance [50]. Organizational cul-
ture includes but is not limited to leadership, coopera-
tion among nurses, organizational structure, systems and
rewards, and job design [50]. Developing organizational
culture is a recognized instrument tool for improving the
work performance of nurses, emphasizing core values
necessary for individual and organizational effectiveness
[51].

This study had several limitations. First, similar to previ-
ous studies targeting physicians and nurses, the response
rate was relatively low [52, 53], and we only covered four
out of seven clusters of public sectors. Selection bias
existed for the recruitment of survey participants. Cau-
tious should be taken when generalizing the findings to
primary care providers in Hong Kong. Second, some
measurements were self-constructed by this study and
were not validated by external studies. However, the reli-
ability of these measurements was acceptable. Third, SBI
practice might be over-reported due to social desirability.
Fourth, this study was conducted during the COVID-19
pandemic. However, the impact of COVID-19 on SBI
implementation may be limited as no informant men-
tioned it as a barrier in the qualitative study. The quali-
tative study was conducted from July to December 2021
when COVID-19 was stable and well-controlled in Hong
Kong. The number of local infected cases was very low
during this period and the services provided in the pri-
mary care settings resumed normal. This might explain
why no informants in the qualitative study mentioned
COVID-19 as a barrier of SBI implementation.Fifth, this
was a cross-sectional study and could not establish causal
relationships. Sixth, among physicians and nurses who
had performed SBI in the past year, they only provided it
to 1-25% of their patients. The “1-25%” is a large interval.
In the survey, the participants were asked to estimate the
proportion of their patients who were asked about their
alcohol consumption using the AUDIT or received brief
intervention. The participants were provided the follow-
ing response categories: (i) 0%, (ii) 1-25%, (iii) 26-50%,
(iv) 51-75%, (v) >75%. Seventh, the survey results showed
that there was still a proportion of people who reported
that they did not know SBI very well. Lack of knowledge
might affect the validity of their responses related to SBL
Finally, after the completion of our study, a new version of
the CFIR was published in October 2022 [54]. The 2022
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version included 32 new constructs (e.g., critical incidents
in the outer setting, information technology infrastruc-
ture in the inner setting, COM-B system in the character-
istics of individuals, and adapting in the implementation
process) [54]. It was a limitation that we did not include
these new constructs in this study. Interestingly, two con-
structs identified by our qualitative part that could not be
covered by the 2009 version could match two new con-
structs in the updated version of CFIR. Stigmatization of
alcohol dependence could be matched to social pressure,
and the value of moderation proposed by Confucianism
and Taoism in controlling drinking in the Chinese context
could be matched to local attitudes.

Conclusions

There was a significant gap between SBI evidence and SBI
implementation in primary care settings in Hong Kong,
China. Only 22% of the participants had performed SBI
at least one episode in the past year. Evidence strength,
knowledge, self-efficacy, available resources, and plan-
ning were facilitators of SBI implementation in all sub-
groups of participants, whilst cost, complexity, and
drinking approved by the Chinese culture were barriers
applicable to all participants. Additionally, a few unique
facilitators were found for type of sectors and profes-
sions, i.e,, adaptability and leadership engagement for the
public sector, relative priority and tension for change for
physicians, and organizational culture for nurses. Imple-
mentation strategies should be developed targeting dif-
ferent groups of healthcare providers in an attempt to
improve the implementation of SBI in the future.
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